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ةصلاخلا: 
فذهلإٌيشْ :  تٛقسذنا ةذغنا ىٓي  كنرٔ جذخنا لافطلاا ٖذن تصاخٔ ؽايذنا سٕطحٔ ًُٕنىَٓلأ  سٕطح ٙف تٛهبقخسي ثافػاضًن ٌٕضشؼي
آدناٙبصؼنا ص . تساسذنا ِزْ جٚشخأٖذن تٛقسذنا ةذغنا فئاظٔ تفشؼًن ٍي ٗضشًنا .آٛهػ ةشثؤًنا ميإؼنأ جذخنا لافطلاا 
ةيجهنملا:جٚشخأ  تٛؼطقي تساسد مفط ٍٛسًخ ٗهػ  مبق دٕنٕي( حٚذخ33 عٕبسأ  شًؼنا ٍيٙهًحنا  ) ٙف   ًٙٛهؼخنا ءاشْضنا ٗفشخسي
 ٍي ةشخفهنلٔلأا  ٍيسارآ  تٚاغنٔلٔلأا  َٙاثنا ٍٚششح ٍي2212 . ىحٙئإشػ مكشب تُٛؼنا ساٛخخا. ثزخأ  ٍي ثناثنا وٕٛنا ٙف وذنا ٍي تُٛػ
 ٌاقشٛنا, ٘دلإنا سفُخنا شسػ مثي ةشكبًنا ةدلإنا ثافػاضي ٍي ٌَٕاؼٚ ٗضشًنا غًٛخ ٌاك . تٛقسذنا ةذغنا فئاظٔ صحف ضشغن شًؼنا
ٙيٕثشدنا وذنا ىًسح ,  ثافػاضئ وذنا ٙف شكسنا صقَ,ٖشخأ تُٛؼنا ِزْ ٖذن تٛقسذنا ةذغنا فئاظٔ تساسد جًح .شٛثأحٔ  شًؼناٙهًحنا 
 تساسد جًح كنزكٔ . آٛهػ ةشكبًنا ةدلإنا ثافػاضئشٛثأح  تقهؼخًنا ميإؼناولأاب  تٛقسذنا ةذغنا تفٛظٔ ٗهػ غٛضشنا ٖذن ءاد مثي
 دٕخٔ مثي تهئاؼنا خٚساحٔ وذنا ظغض عافحسأ ٘شكسناضاشيأ  تٛقسذنا ةذغنا تهئاؼنا ٖذنسٕصقٔ  ًُٕنأأ . ٙهقؼنا للاخخلاا 
حئاتنلا: ثشٓظأ تساسذنا ٌإ ( ذحأ مفط2 خٚساح ّٚذن مفطنا ازْ ٌاكٔ تٛقسذنا ةذغنا مًػ ٙف صقَ ّٚذن )%ٙهئاػ نا فهخخهن ٌاكٔ. ٙهقؼ
(4لافطلاا ٍي )%  ٙف جقؤي صقَ ّٚذنٌٕيشْ نا(ٔ ٍٛسكٔشٚاث22ا ٍي)%لافطلا  لذخؼي عافحسا ّٚذنٌٕيشٓهن  ةذغهن ضفحًنا
(تٛقسذناTSH) ايأ  ٙقابلافطلاا (34فئاظٔ تدٛخَ جَاكف )%  تٛقسذنا ةذغنا ,تٛؼٛبطٌاكٔ  لافطلاا غًٛخ  ثافػاضي ّٚذن تساسذنا ٙف
. تٛقسذنا ةذغنا مًػ ٙف للاخخا ٙف جًْاس تٛبصػ ثاخلاخخأ وذنا ٙف شكسنا صقَٔ ٘دلإنا سفُخنا شسػٔ ٙيٕثشدنا وذنا ىًسخك 
جاتنتسلاابدٚ :  تٛقسذنا ةذغنا تفٛظٔ زخاشظُب  ٖذن سابخػلاا.مبقخسًنا ٙف تٛؼٛبط ةاٛحٔ ٙؼٛبط سٕطح ٌاًضن كنرٔ جذخنا لافطلاا 
 :تايصىتلا حصَُ. جذخنا تصاخٔ ةدلإنا ٙثٚذح لافطلاا مكن  تٛقسذنا ةذغنا فئاظٔ صحف ءاشخئب 
Abstract: 
Background:  Thyroid hormones are essential for brain development. Transient hypothyroxinemia early 
in life may increase the risk of neurodevelopment disabilities in preterm infant . 
Objectives: to study thyroid function among preterm infants & factors that may affect the results . 
Methods:   This study was done on 50 preterm infants in Al-Zahraa  teaching hospital from the period of 
1
st
  of  March to 1
st
  of November 2012. Thyroid function test was done to those neonates within the first 
3 days of life. All the patients complain of complications of prematurity. Factors related to the neonate as 
gestational age ,birth weight , sex and complications of prematurity were studied in relation with the 
results of thyroid function test. Also factors related to the mother as diabetes mellitus, hypertension & 
family history of thyroid disease & mental retardation was taken into consideration. 
Results: Thirty seven (74%) of neonates have normal thyroid function test, one neonate (2%) has 
hypothyroidism, 2 (4%) neonates have transient hypothyroxinemia and 10 (20%) neonates have transient 
moderate elevation of TSH (10 - 30μU/ml).The preterm with hypothyroidism have family history of 
mental retardation. and the hypothyroid state could be related to familial cause rather than prematurity. 
Statistical analysis was done by using SPSS version 17. 
Conclusion: Although the study shows no statistical relation between gestational age &complications of 
prematurity with thyroid function test results, thyroid screening for premature infants especially those 
with complications should be taken into consideration for better outcome. 
Recommendation: we recommend neonatal screening for thyroid function especially for preterm infants. 
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INTRODUCTION: 
   Thyroid hormones are important for stimulation of growth and development of 
various tissues at critical periods including the central nervous system and skeleton & is 
known to regulate neurodevelopment, probably from early fetal life onwards  
(1).
 
    Thyroid hormone deficiency can cause long term morbidity in terms of behavior, 
locomotor ability, cognition and hearing ability, if the onset is early in development 
(2)
. 
Since the introduction of neonatal screening for congenital hypothyroidism in the 
1970's it became clear that preterm infants have lower plasma concentrations of 
(free)T4 and (free)T3 than full term infants of the same postnatal age and this has raised 
an ongoing discussion on the need for thyroid hormone supplementation in preterm 
infants in order to improve clinical and neurodevelopmental outcome
(3)
.  
       During fetal life, the thyroid gland develops with production of thyroxin (T4) and 
triiodothyronine (T3) and secretion into the serum from about 12 weeks gestation, the 
levels of which increase to term.  Approximately one third of maternal T4 crosses the 
placenta to the fetus. Maternal T4 may play a role in fetal development, especially that 
of the brain, before the synthesis of fetal thyroid hormones begins. The fetus of a 
hypothyroid mother may be at risk for neurologic damage, and a hypothyroid fetus may 
be partially protected by maternal T4 until delivery
(4)
. 
     Postnatal thyroid function in preterm babies is qualitatively similar but 
quantitatively reduced compared with that of term infants. After preterm birth, TT4 and 
TT3 levels remain lower than in term born infants during the first weeks
(5)
.This period 
during which total and free T4 (and T3) levels are low is generally referred to as 
transient hypothyroxinemia of the preterm infant .Hypothyroxinemia of the 
prematurity was defined as total T4  level <60 nmol/ l and TSH level <7 μU/ ml in the 
initial test.  
Hypothyroidism was defined as total T4  level <60 nmol/l  in conjunction with TSH 
level > 10 μU  / ml or as a TSH level > 30 μU / ml in  conjunction with any level of total 
T4. 
Transient TSH elevation was defined as normal total T4 level with moderately 
elevated TSH level (10 – 30) μU  / ml and TSH level will normalized in the follow up 
test without treatment
(6)
. 
PATIENTS & METHODS 
   Across sectional study was done on 50 preterm babies. These cases were collected 
randomly from the nursery care unit, neonatal care unit, and emergency  unit in Al 
Zahraa teaching hospital in Al Najaf  from the period between 1
rst
 of March to 1
rst
 of 
November 2012.All of them with complications of prematurity like RDS, apnea, 
jaundice, sepsis, hypoglycemia and convulsion. The selection of cases were limited to 
those with gestational age ranging from 27 to 36 weeks. Gestational age was obtained by 
last menstrual period (LMP), U/S & Ballard score. A written informed consent for 
investigation was filled by the parents of the infants included in the study & the study 
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was approved by the ethical committee in the hospital.The blood samples were taken 
from peripheral blood on day 3 postnatal and send to the laboratory were TSH ,T3 and T4 
were estimated by  using VIDAS  TSH,T3 and T4 which is an automated quantitative test 
for use on the VIDAS family instruments for the determination of TSH,T3 and T4  in 
human serum or plasma ( lithium heparin) using ELFA technique (Enzyme linked 
Fluorescent assay).TSH level is considered normal if between (0.25 – 5) μU/ml. T3 
normal value between (0.92 – 2.33) nmol/l and for T4 was (60 – 120) nmol/l.We 
analyzed the effect of GA, Sex, birth weight and systemic complications of prematurity 
on thyroid function. Also we analyzed the effect of maternal factors (as age, parity 
,history of diseases in the mother as diabetes mellitus, hypertension &thyroid disease, 
drug history and family  history of thyroid disease.  
Statistical analysis: Statistical analysis was done by using SPSS (statistical package 
for social sciences) version 17.To evaluate the impact of the studied risk factors on the 
results ANOVA was used. We set p value <0.05 as significant. 
Objectives: to study the  thyroid function among preterm infants &factors that may 
affect the results. 
RESULTS:    
   The study was conducted on 50 preterm neonates (i.e. gestation age <37 weeks). 
Their gestational age ranged from 27-36 weeks. 
Table( 1) Demographic characteristics of the preterm neonates 
Characteristic Number 
n=50 
% 
 
Gender 
 
 
 
33 
 
 
66 male 
female 17 34 
Birth weight( gm) 
 
 
 
15 
 
 
30 1000 – 1499 
1500- 1999 21 42 
2000- 2500 14 28 
Gestational age (wks) 
 
 
 
4 
 
 
8 27- 28 
20- 30 8 16 
31- 32 15 30 
33- 34 8 16 
35- 36 15 30 
Mode of delivery 
 
 
 
18 
 
 
36 Vaginal 
Cesarean section 32 64 
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Table(2) Results of thyroid function tests among sick premature neonates 
Results of TFT No. Percentage 
Normal 37 74% 
Hypothyroxinemia(Low T4, 
normal TSH) 
2 4% 
Transient ↑TSH( moderate 
elevation in TSH with 
normal T4) 
10 20% 
Moderate ↑TSH , low T4 0 0% 
Hypothyroidism 1 2% 
Total 50 100% 
 
  Table 2 shows that 37 neonates (74%) had normal thyroid function test ,13 (26%) 
neonates had abnormal TFT & only one(2%) of them had  Hypothyroidism . 
table(3) The effect of gestational age on the  results of thyroid function test. 
Gestational 
age (weeks) 
Normal TFT 
 
(n=37) 
Hypothyroxinemia 
(Low T4, normal 
TSH) 
(n=2) 
TSH(10-
30 
μU/ml), 
normal 
T4(n=10) 
Hypothyroidism 
TSH >30μU/ml 
 
(n=1) 
27-28 4(10.81%) 0 0 0 
29-30 4(10.81%) 1(50%) 2(20%) 1(100%) 
31-32 10(27.02%) 1(50%) 4(40%) 0 
33-34 7(18.91%) 0 1(10%) 0 
35-36 12(32.43%) 0 3(30%) 0 
P value 0.54 
 Table 3 shows that there is no significant difference between the different gestational 
age in relation to thyroid function test results(p=0.54) 
Table(4) Distribution of the results of thyroid function test according to the sex of 
neonates 
Sex 
Normal 
(n=37) 
Hypothyroxinemia 
(Low T4, normal 
TSH) 
(n= 2) 
TSH(10-
30μU/ml, 
normal 
T4)(n=10) 
Hypothyroidism 
TSH >30μU/ml 
(n=1) 
 
Male 24  (64.86%) 2(100%) 6(60%) 1(100%) 
Female 13  (35.14%) 0 4(40%) 0 
P value 0.63 
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    Table 4 present that there is no significant difference between both sexes in regard to 
the results of thyroid function test(p=0.63)  
 
Table(5) Distribution of the results of thyroid function test according to the birth 
weight of the neonates . 
Birth 
weight 
Normal 
(n=37) 
Hypothyroxinemia 
(Low T4, normal 
TSH) 
(n=2) 
TSH(10-
30μU/ml, 
normal T4) 
(n=10) 
Hypothyroidism 
TSH >30μU/ml 
(n=1) 
 
1000-1499 11(29.72%) 1(50%) 2(20%) 1(100%) 
1500-1999 16(43.24%) 1(50%) 4(40%) 0 
2000-2500 10(27.04%) 0 4(40%) 0 
P value 0.66 
Table 5 reveals that there is no significant difference between birth weight of the 
neonates in regard to the results of thyroid function test (p=0.66). 
Table(6) distribution of thyroid function test results according to possible 
maternal & neonatal risk factors. 
Risk factors 
Normal 
(n=37) 
Hypothyroxinemia 
(Low T4, normal 
TSH) 
(n=2) 
TSH(10-
30μU/ml, 
normalT4 
n=10 
Hypothyroidi-
sm TSH 
>30μU/ml (n=1) 
 
P 
value 
Neonatal 
 
 
25(67.5%) 
 
2(100%) 
 
8(80%) 
 
1(100%) 
 
0.6 Respiratory 
distress 
Sepsis 11(29.7%) 2(100%) 2(20%) 0 0.13 
Jaundice 21(56.7%) 0 4(40%) 0 0.25 
Apnea 16(43.2%) 1(50%) 4(40%) 0 0.84 
Hypoglyce-
mia 
9(24.3%) 0 4(40%) 1(100%) 0.11 
Convulsion 2(5.4%) 0 0 0 0.86 
Maternal 
 
 
 
2(5.4%) 
 
 
0 
 
 
1(10%) 
 
 
0 
 
 
0.91  Hypertensi-on 
diabetes 2(5.4%) 0 2(20%) 0 0.46 
 thyroid 
disease 
5(13.5%) 0 1(10%) 0 0.89 
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    Table 6 shows that no specific neonatal or maternal risk factor for abnormal thyroid 
function test & most of neonates have more than one risk factor. 
DISCUSSION: 
    Thyroid hormones are essential for brain development. Very preterm infants who  are at 
risk  of neurodevelopment disabilities also have low T4 level and free T3 values in the first 
week after birth . This transient hypothyroxinemia may in part be the cause of 
neurodevelopmental problems
(2)
.This study shows that 37 (74%) of  preterm neonates  have 
normal thyroid function test and 2(4%) have transient hypothyroxinemia and only one 
preterm neonate have hypothyroidism. There is difficulty  in screening for congenital 
hypothyroidism  in preterm neonates  due to the immaturity of the hypothalamic –pituitary – 
thyroid axis, and the effect of intercurrent illness and drug on thyroid function and it may be 
unwise not to re-screen infants for congenital hypothyroidism at term
(7)
.  The use of 
prophylactic Thyroid hormone in preterm infants to reduce morbidity and improve the 
neurodevelopmental outcome are not supported by many studies 
(8)
. In this study the patient 
who has hypothyroidism has gestational age (29 – 30 weeks) and the 2 preterm neonates 
with transient hypothyroxinemia have gestational age (29 - 32 weeks )but the study shows 
no statistically significant relation between gestational age & thyroid function test results in 
contrast to other studies which found that gestational age was the only factor which could 
affect the thyroid function during the first 2 weeks of life 
(9,10)
 but in these studies they did 
repeated follow up thyroid function test which was not done in this study. The incidence of 
congenital hypothyroidism in preterm infants is similar to term infants , profound 
abnormality of  thyroid function test can occur in preterm babies  with  transient 
hypothyroidism but both categories of hypothyroidism (permanent and  transient) can be 
detected by a once –only TSH screening strategy with a relatively low cut –off (11). This 
study showed that the preterm with hypothyroidism have VLBW, and the 2 babies with   
transient hypothyroxinemia have weight  (1000 – 2000 grams) with no significant effect of 
birth weight of the neonates on the results of thyroid function test. There is no evidence  of 
an association between birth weight and adult pituitary  - thyroid  axis set point after control 
for genetic and environmental factors could be demonstrated
(12)
.   Regarding other risk 
factors (e.g. respiratory distress syndrome, sepsis, apnea & others) The preterm neonate with 
hypothyroidism has family history of mental retardation,  respiratory distress syndrome 
(RDS) and hypoglycemia, and the 2 neonates with hypothyroxinemia have  RDS, sepsis, and 
apnea attacks. Our study corresponds with two studies done in Amsterdam, both studies 
demonstrate abnormal thyroid function test  in sick premature infant 
(13)
.The  most common 
disorder associated with abnormal TFT in preterm infants  was RDS 
(14)
. A study showed 
History of 
mental 
retardation 
3(8.1%) 0 2(20%) 1(100%) 0.26 
History of 
child death 
5(13.5%) 1(50%) 3(30%) 0 0.42 
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significant effect  of hypoxia and sepsis on thyroid function and the depth and duration of 
hypothyroid condition depends on the gestational age, degree of hypoxia and the gravity of 
the infectious process
(15)
.Regarding the neonate who has family history of mental 
retardation, the abnormal thyroid function could be related to familial causes rather than 
prematurity itself.  
    In comparison with other studies e.g. a study done in Iran showed that the prevalence of 
hypothyroidism was observed in 13% in preterm infants & 2% had permanent 
hypothyroidism
(9)
& in Australia a study showed that the incidence of hypothyroxinemia  was 
58%
(16)
 while in Korea hypothyroxinemia was observed in 28% of preterm infants &12% 
were diagnosed with hypothyroidism 
(17).
 these studies have results higher than our study 
&this variation could be attributed to the difference in sample size. Iraqi people themselves 
are susceptible for hypothyroidism because they have severe iodine deficiency status as 
graded by WHO 
(18)
.Since congenital hypothyroidism is the commonest treatable cause of 
mental retardation &most infants with congenital hypothyroidism appear normal at birth or 
show no signs, neonatal thyroid screening programs  were performed in many countries for 
early diagnosis & treatment of hypothyroidism 
(19)
 Iraq is one of the countries lacking this 
important neonatal screening program.  
CONCLUSION :    
  Since there is improvement in the care of preterm and very low birth weight infants  lead to 
improvement of their survival rate and in order to decrease their disabilities as a results of 
complications of prematurity we have to take  into consideration the state of thyroid function 
since thyroid hormone is important in brain development and prematurity and its 
complication affect thyroid function . 
RECOMMENDATION:  
1-Screening program for detection of thyroid function in the neonatal period especially for 
preterm infants  should be encouraged in Iraq.  
2-Effort should be concentrated on the health of pregnant women to decrease the incidence    
of preterm delivery & it's complications.  
3-further studies to be done on a larger sample of neonates with follow up of their outcome 
is recommended. 
     REFERENCES:    
   1. Chan S, Kachilele S, McCabe C J et al. Early expression of thyroid   hormone de 
iodinases  and receptors in human fetal cerebral cortex. Dev Brain Res ,2007;138: 109-116.  
    2. Macfaul R, Dorner S, Brett E M, Grant D B. Neurological abnormalities in patients 
treated for hypothyroidism from early life. Arch Dis Child 2004; 53: 611-619.     
KUFA JOURNAL FOR NURSING SCIENCES Vol.5 No.3 Sept. through Dec. 2015 
 
 
 
   -8-  
 
   3. Haddow J E, Palomaki G E, Allan W C, et al. Maternal thyroid deficiency during  
pregnancy and subsequent neuropsychological development of the child. N Engl J Med 
2002; 341: 549-555.   
   4. Robert M Kliegman ,Bonita FStanton, Joseph W.St., Geme lll , Nina F.Schor, Richard 
E. Bahrman.The Endocrine System .In. Nelson Text book of Pediatrics ,18
th
ed.P: 2316-2332 
,Philadelphia,Elseveir Health sciences ,2007.     
   5.Uhrmann S, Marks K H, Maisels M J, et al. Thyroid function in the preterm infant: A  
longitudinal assessment. J Pediatr 2009; 92: 968-973.  
  6. Robert M Kliegman ,Bonita FStanton, Joseph W.St., Geme lll , Nina F.Schor, Richard E. 
Bahrman. The fetus and the neonatal infant. In, Nelson Text book of Pediatrics 18
th
 ed. P 
782, Philadelphia,Elseveir Health sciences ,2007 . 
 7.David A.Osborn,Rod Hunt . Prophylactic postnatal Thyroid hormone for prevention of 
morbidity and mortality in preterm infants .Cochrane data base of systematic reviews 2007 
.Issue1.No:CD 005948.  
8.Hallett A,Evan C. hypothyroidism in preterm infant :following normal screening Acta 
paediatr..2011 Nov. 48(pt6):752-4. 
 9.M.Turkaman,F.Ghasemi,A.Saburi.thyroid function test in preterm neonates during the 
first five weeks of life, international journal of preventive medicine 2013Nov.;4(11):1271-
1276.   
 10.V.Wassenaer AG,Kok JH, Dekker FW. Thyroid function in very preterm infants : 
influence of gestational age & disease .pediatr. Res.1997;42:604-9. 
11.S.R. ,Harigopal S. , permanent and  transient congenital hypothyroidism in preterm 
babies .Acta paediatr. 2012 Apr.101(4):e179-82.  
 12.Frost M. ,Petersen I. Regulation of the pit. – thyroid axis in adulthood is not related to 
birth weight,evidence from extremely low birth weight discount monozygotic Danish Twin 
Pairs ; thyroid ; 2013vol.7:785-790.  
 13.Aleid G Van Wassenaer et al ,Evaluation of the effect of thyroxine supplementation on 
behavioural outcome in very preterm infants .Department of Neonatology ,Academic 
Medical Center ,University of Amsterdam ,Emma Children's  Hospital developmental 
medicine & child neurology, 2009, 41:87-93. 
14.Fiona L.R. Williams ,Simon A.Ogeston. Perinatal factors affecting thyroid hormone 
status in extreme preterm infants.Community Health Sciences (F.L.R.W., S.A.O.) and 
Maternal and Child Health Sciences (R.H.),semin perinatol,2008 ,Dec.;32(6):398-402. 
 15. Kniazeulu A. ,Tabolin VA . Effect of hypoxia on the functional state of the thyroid 
gland in preterm infants of different GA , Pediatria , 2005 ;(10): 24 – 8 . 
KUFA JOURNAL FOR NURSING SCIENCES Vol.5 No.3 Sept. through Dec. 2015 
 
 
 
   -9-  
 
 16. M.Mercado ,V.Y.H. Yu, I. Francis, W. Swymonowicz, H. L-Thyroxine treatment of 
preterm newborn : clinical &endocrine effect. Gold Department of Pediatrics , pediatric 
research 2005 ,42,87-92. 
  17. Hye Rim Chung,1 Choong Ho Shin,2 Sei Won Yang, et,al., High Incidence of Thyroid 
Dysfunction in Preterm Infants ,J Korean Med Sci. 2009 August; 24(4): 627–631.   
18.F.Aziz,L.Mehran. Experiences in the prevention, control & elimination of iodine 
deficiency disorders :a regional prospective ,Eastern Med. Health J ,2004;10(6):761-770. 
19.Buyukgebiz A. congenital hypothyroidism clinical aspects and late consequences 
.pediatr.endocrinol. 2003;1:185-190. 
